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We have studied the amino acid sequence of ovine growth hormone (Davies, 1974) ; this has also been investigated by other groups (Fernhndez et al., 1972; Li et al., 1972 ). The sequence is very similar to that of the bovine hormone, differing only at one or two amino acid residues.
We have also investigated the amino acid sequence of rat growth hormone, by using material labelled by biosynthesis in the presence of 14C-labelled amino acids (Davies & Wallis, 1971) . Such an approach enables sequence techniques to be made very sensitive, and allows sequence determination to be effected with very small quantities of material. Labelled tryptic peptides were purified by peptide 'mapping' and detection by radioautography. Amino acid compositions and partial sequences were determined, by detecting and estimating peptides and amino acids by virtue of their radioactivity. Assignment of tryptic peptides within the growth hormone sequence was carried out with the help of homology with the bovine hormone. With this approach, tentative sequences have been assigned for about 60% of rat growth hormone, including an extended sequence at the C-terminus. The homology between ox and rat growth hormones is marked. They differ at about 11 % of all residues in those regions of the sequence that have been determined so far.
Previous consideration of the sequences of growth hormones from different species (Wallis, 1971) led to the suggestion that rates of evolution within this hormone family are rather variable. Thus ox and sheep growth hormones are very similar and appear to represent a slow rate of evolutionary divergence (allowing for the fact that the ox and sheep are fairly closely related). Ox and human growth hormones are very different, however (about 35 % of all residues), suggesting rapid evolutionary divergence. Rat growth hormone resembles the ox hormone much more closely than the human one. Since the divergence of the mammalian lines giving rise to the ox, man and rat occurred at about the same time, the rate of evolution of growth hormone in man (and probably other primates) must have been much more rapid than that in other mammals. This point is brought out very clearly when a phylogenetic tree for the growth hormoneprolactin family of pituitary proteins is constructed. Amino acid sequences of the a and /? subunits of porcine thyrotropin were determined on reduced and S-carboxymethylated chains. Tryptic peptides were isolated by procedures already described in our studies on primary structure of bovine and porcine luteinizing hormones (Maghuin-Rogister & Hennen, 1973 ; Maghuin-Rogister et al., 1973). Sequences of short tryptic peptides (8 residues or less) were determined by the dansyl-Edman method (Gray, 1972) . Large peptides were cleaved further with thermolysin or subtilisin, their complete sequence thus being determined from that of the resulting thermolytic or subtilitic peptides. The sequence of the a subunit of porcine thyrotropin is identical with that of the corresponding chain of porcine luteinizing hormone . This sequence, as compared with that of the corresponding ovine (Liu et al., 1972) or bovine subunit, has 6 residues missing at the N-terminus and three amino acid replacements at position 25, 26 and 78, the numbering of the residues being that of the ovine luteinizing hormone a subunit.
Large portions of porcine thyrotropin /?-subunit sequence are identical with that of the bovine (Liao & Pierce, 1971 ) and of the human (Shome, 1973; Sairam & Li, 1973) hormones, the mutations observed between the three species occurring at the same restricted sites. These observations confirmed that the /? chain of thyrotropin is much more preserved in its amino acid sequence through the evolution than B chain of luteinizing hormone for the corresponding species.
This implies that for thyrotropin, and contrarily to luteinizing hormone, mutations inside those large constant regions of the /? chain would modify the tertiary structure of the subunit in such a way that the binding with the a chain or that with the receptor site of the hormone would not be adequate.
